In 1986, the Health Care Financing Administration (HCFA) authorized six States to demonstrate the efficacy of enrolling Medicaid beneficiaries in prepaid health plans, or health maintenance organizations (HMOs). Minnesota was one of those States, with Hennepin County (containing Minneapolis) serving as an urban site for the demonstration. Hennepin County was unique in that it was the only site in which Medicaid recipients were randomly assigned to prepaid versus FFS care. It was also the site enrolling the broadest cross-section of Medicaid recipients into prepaid plans, including those classified as disabled because of mental illness.
The purpose of this article is to compare the access to and utilization of physical and mental health services for chronically mentally ill individuals who were part of the Hennepin County demonstration. The first section reviews the relevant literature, in order to place the findings in context. The second section describes the operations of the Hennepin County program as they pertain to the research. A third section discusses the evaluation design and data sources, followed by a description of the access to and utilization of services by the prepaid and FFS groups at baseline. The subsequent sections present the differences between the two groups with respect to access and utilization during the year following enrollment in the demonstration. The article concludes with a discussion of the implications of the study and the limitations of the findings as they now stand.
BACKGROUND
Two quite different models have been proposed that would employ capitated financing for mentally ill public program beneficiaries (Christianson, 1989 ). Under one model, services would be provided by a "mental health HMO" consisting of community-based mental health providers who agreed to provide all necessary mental health care (and, under some variations, arrange for physical health services as well) for a capitated payment. This model was discussed by Sharfstein (1982) who saw it as a means to rationalize mental health care delivery through substituting community for inpatient care, and using a case management approach to coordinate services. Variants of this approach have been attempted in Utah, Arizona, and Pennsylvania.
A second model involves the mainstreaming of public program beneficiaries who are mentally ill into prepaid plans that would provide both physical and mental health care (Christianson, 1989) . The Hennepin County demonstration provides one example of this model.
HMOs have traditionally drawn their enrollees from private employed groups. It is only recently that the enrollment of Medicare and Medicaid beneficiaries in HMOs has reached significant levels. By 1992, an estimated 3.6 million Medicaid recipients (almost 12 percent of the total) were in managed care plans in 36 States with an increasing number of States enrolling entire Medicaid populations (Medicine and Health, 1992) . Medicaid beneficiaries are presumed to be less able to protect themselves against the potential for under-service that exists under capitated payments. Some policy analysts have expressed concern that Medicaid beneficiaries who have a chronic mental illness might fare poorly in prepaid plans (Schlesinger, 1986) .
There is almost no published research concerning outcomes of any type that are associated with enrolling chronically mentally ill Medicaid beneficiaries in HMOs. A relatively small number of studies have addressed the use of mental health services by employed groups enrolled in HMOs. In one of the few studies that employed a design in which individuals were randomly assigned to a prepaid plan and the FFS system (thus minimizing the potential for selection bias), Manning and Wells (1986) found that HMO enrollees were more likely than individuals covered by FFS insurance to use outpatient mental health services, but had fewer visits to trained mental health specialists. Non-randomized studies also found that the use of outpatient mental health services was greater in prepaid plans, but that inpatient admission rates were lower and lengths of stay for psychiatric hospitalizations were shorter (Craig and Patterson, 1981; Fullerton, Lohrenz, and Nycz, 1976; Diehr et al., 1984; Williams et al., 1979) . In a recent study, Norquist and Wells (1991) found that enrollees in HMO and FFS plans had a similar prevalence of psychiatric disorder, but that HMOs used a less intensive style of care (i.e. fewer visits to mental health specialists) in treating a comparably sick population.
Extrapolation of these findings to the experience of chronically mentally ill Medicaid beneficiaries in prepaid plans would be questionable, at best. In fact, there are relatively few data available that compare the characteristics of Medicaid and privately insured patients with chronic mental illness as would be required to make such an extrapolation. However, one study found that Medicaid patients with psychiatric hospitalizations were more severely ill but had shorter lengths of stay than did those with private insurance (Wallen, 1988) .
HENNEPIN COUNTY DEMONSTRATION
In Hennepin County, 35 percent of all Medicaid beneficiaries were randomly assigned to receive services from prepaid health plans, with the remainder continuing to receive services from FFS providers. An independent broker managed the enrollment process, educating beneficiaries about plan characteristics, and enrolling them in the plan of their choice. Beneficiaries who did not attend informational meetings or respond to mailings were contacted by the broker by phone, if possible, to inform them of their options. Individuals who did not choose a plan within 60-90 days were randomly assigned to one by the broker. Unless beneficiaries requested a change of health plan within 60 days of initial enrollment, they remained in their health plan for 1 year.
Enrollment for the entire demonstration began in November 1985, with the initial enrollment efforts focused on the Aid to Families with Dependent Children (AFDC) eligibles. Enrollment efforts for individuals in the aged, blind, and disabled category, from which the analytic sample in this study was drawn, were delayed 1 year to allow further planning and educational efforts with beneficiaries and contracting health plans. Enrollment of this population was accomplished on a month-to-month basis from November 1986 to April 1987, with service delivery for early enrollees beginning on January 1,1987.
Seven prepaid plans contracted with the State to provide services under the demonstration. The plans were permitted to choose the Medicaid beneficiary categories they desired to enroll (AFDC, aged, blind and disabled) with the constraint that they must choose at least one category in addition to AFDC. Four plans chose to enroll beneficiaries in the blind and disabled category, which included chronically mentally ill individuals. Three of these plans were individual practice association (IPA) model HMOs and one was a network plan. Their sponsoring organizations were Blue Cross/Blue Shield (BC/BS), Hennepin County, the University of Minnesota, and an independent organization. Although the Twin Cities is a mature HMO market, with more than 40 percent of the population enrolled in HMOs, none of the four largest HMOs that serve the private sector chose to enroll this population. BC/BS, the fifth largest HMO in the Twin Cities, formed a separate health plan to participate in the demonstration, and enrolled beneficiaries in the blind and disabled category. The prepaid plans used a variety of approaches to manage provision of mental health services, including case management teams, psychiatric nurse case managers for high-risk individuals, and prior approval for nonemergency admissions. Most physicians who provided services to prepaid plan enrollees were salaried employees of the plan, or were paid on a discounted FFS basis with fee-withhold arrangements that varied by plan.
Capitated rates under the demonstration were determined for 74 rate cells based on age, sex, Medicare participation, institutional versus non-institutional residence, and eligibility status. Rates did not vary across plans, and were set at 95 percent of projected costs for aged, blind, and disabled beneficiaries. (Christianson et al. [1988] , give further details on ratesetting.)
During the conceptualization and early implementation of the demonstration, most concerns relating to mental health services delivery under prepayment were raised by community-based mental health providers. These concerns related primarily to the possible disruption of ongoing treatment during the transition period, and to the ability of the prepaid plans to adequately provide appropriate care to this population. As the demonstration progressed, however, the prepaid plans began to voice their concerns with the way in which the State was managing the demonstration, particularly with respect to resolution of issues related to service delivery for chronically mentally ill enrollees. Also, "adverse selection" within this population became an important concern for some of the contracting plans. BC/BS argued that it was being "selected against" by new enrollees because of the relatively large number of mental health providers in its network; beneficiaries with chronic mental illness were likely to find that their provider participated in the BC/BS plan and, in fact, may have been encouraged by their providers to join that plan. In August 1987, BC/BS announced that it intended to terminate its participation in the demonstration, citing financial losses resulting from an unexpectedly high use of services by AFDC enrollees. Because BC/BS enrolled more than 50 percent of the blind and disabled group in Hennepin County, State officials were concerned about the mental health impact of transferring beneficiaries to the three remaining plans, as well as the willingness and capacity of these plans to accept all of these enrollees. Therefore, the blind and disabled group of beneficiaries was transferred back to FFS Medicaid effective January 1,1988.
RESEARCH DESIGN
The primary hypotheses of the study are:
• Chronically mentally ill Medicaid beneficiaries enrolled in prepaid plans will have less access to services of all types (physical and mental health) than individuals in FFS Medicaid.
• Chronically mentally ill Medicaid beneficiaries enrolled in prepaid plans will utilize fewer services of all types (physical and mental health) than individuals in FFS Medicaid. To test these hypotheses, a randomized, time series, control group design was utilized. The well-known advantages of this design include the elimination of threats to internal validity, including the effects of unique historical events, maturation of the sample, testing or instrumentation effects, effects because of regression toward the mean, selection, mortality, and any interaction of these effects (Campbell and Stanley, 1966) . In addition, estimates can be made with more precision and a smaller sample size than are possible with quasi-experimental designs.
To define the study population, Medicaid recipients 18-65 years of age whose eligibility status was classified as disabled were identified. Chronically mentally ill individuals were selected from this population using an algorithm based on the International Classification of 9th Revision, (Public Health Service and the Health Care Financing Administration, 1980) diagnosis codes, and the number and frequency of claims for specific mental health diagnoses. The algorithm was applied to Medicaid claims tapes for disabled beneficiaries covering the 2 years preceding November 1986. (Moscovice, Finch, and Lurie [1989] discuss this algorithm; Lurie et al. [1992b] discuss its accuracy for schizophrenic patients.) As a result, 500 individuals with chronic mental illness were randomly assigned to the prepaid group. However, 104 were not eligible for inclusion in the study sample for a variety of reasons (e.g. language problems, deceased, moved out of the area). Three hundred and sixty-nine, or about 93 percent of the remaining individuals, were interviewed at baseline. Similarly, 510 individuals assigned to FFS Medicaid were identified as chronically mentally ill using the algorithm, with 90 excluded from the study, and 370 (about 93 percent of the remainder) interviewed at baseline.
The baseline interviews were conducted prior to the time when the prepaid group in the study sample actually began to receive services from health plan providers. Information was collected on demographic characteristics, health and functional status, access to care, satisfaction, and the utilization of services for all 739 individuals in the study. There were no significant differences in the demographic characteristics of the prepaid and FFS samples at baseline (Table 1) .
A followup interview was planned for 1 year after the baseline interview for all study members. However, the decision by the State to cancel the demonstration for the disabled group as of January 1988 necessitated a revision of this interview schedule. For individuals enrolled in prepaid plans, followup data were collected during the time period between notification of the State's intent to withdraw clients and 2 weeks following their disenrollment from the plan. This resulted in followup periods of from 7 to 12 months, with an average length of 11 months. Followup data for the FFS group were collected according to the same timeframe, with individuals randomly selected for interview at 7-12 months. Followup interviews were completed with 354 individuals in the prepaid group and 366 in the FFS group, resulting in complete baseline and followup data for about 96 percent of the individuals completing the baseline survey. 
ACCESS AND UTILIZATION OF SERVICES AT BASELINE
Self-reports of access and utilization of services collected from all respondents at the baseline survey provide a detailed description of these constructs for a poor, chronically mentally ill group of Medicaid enrollees (Tables 2-4). Indicators of access were standard measures used in several national studies including the National Medical Care Expenditures Study sponsored by the Agency for Health Care Policy and Research. Separate questions were asked relating to access to physical health services and mental health services. At baseline, there were no significant differences in any of our nine measures of access for the prepaid and FFS populations. This is not surprising given the decision to randomize Medicaid eligibles into each group as part of the demonstration project.
Almost 75 percent of respondents were able to identify a specific provider they used if they had a physical health problem, and almost 85 percent were able to identify a specific provider they used for treatment of a mental health problem. Travel time to physical health providers averaged 26 minutes in urban-based Hennepin County with an additional 2 minutes to reach mental health providers. Office waits averaged almost 30 minutes for physical health providers but were 8 minutes less for mental health providers. For those individuals who did not have regularly scheduled appointments, appointment waits averaged 6 days for physical health providers, and approximately 10 days for mental health providers. However, more than four-fifths of all respondents had regularly scheduled appointments with their mental health providers (Table 2) . Finally, 12 percent of respondents indicated that they were refused care at least once during the previous year by a health provider. Overall, the baseline data indicate that chronically mentally ill Medicaid clients in Hennepin County had relatively good access to physical and mental health services prior to the demonstration.
Self-reported use of health services was summarized by the following measures:
• Percent of the sample hospitalized during the past year for physical health, mental health, or chemical dependency reasons.
• Number of hospitalizations during the past year for the same three categories.
• Percent of the sample that used outpatient services during the 3 months prior to the interview for the same three categories.
• Number of outpatient visits during the prior 3 months for the same three categories.
At baseline, the only significant difference comparing the prepaid and the FFS samples on the 12 utilization measures was a higher number of mental health admissions for the FFS group (Tables 3 and  4) . Almost 25 percent of the survey respondents reported an inpatient admission during the previous year for physical health reasons, approximately the same proportion reported an inpatient admission for mental health reasons, and less than 5 percent reported a chemical dependency admission. With respect to outpatient use, almost 70 percent of the sample reported a visit for physical health care in the 3 months prior to the interview, with an average of more than three visits during that 3-month period. A larger percent (78) reported a visit for mental health treatment during the same period, with an average of 11 visits across both groups. Ten percent of the sample reported a visit for chemical dependency treatment, with an average of slightly more than one visit during the 3-month period. The utilization results reflect the accessibility of health services for this group, as documented in Table 2 , and indicate the extensive use of inpatient and outpatient services by chronically mentally ill Medicaid enrollees.
PREPAID VERSUS FFS COMPARISONS
Comparisons of the access and utilization of services by enrollees in prepaid plans versus beneficiaries in FFS Medicaid are presented using self-report data from the baseline and followup interviews. Although the randomization employed in this study was successful in producing two comparable groups of beneficiaries at baseline, the use of covariates to calculate "regression adjusted" results can substantially reduce the sampling error, and provide more efficient estimates of the impact of enrolling in prepaid plans. A full list of the covariates used in the regression models is contained in Table 5 . The use of binary dependent variables (e.g. whether or not a hospitalization occurred) in a regression model 
Access
The adjusted comparisons indicate that there were no significant differences in changes over time in any of the nine access measures (Table 6 ). Access to health This column presents the regression adjusted results for the change over time in specific outcome measures for those enrolled in prepaid health plans compared with FFS. SOURCE: Moscovice, I., Lurie, N., Christianson, J. et al., University of Minnesota, 1993. services remained high during the study period for both groups. Although the results were not significant, enrolling in a prepaid health plan increased the probability of having a specific health provider by 6 percent to 7 percent, and reduced travel times and office wait times. The results do not support fears that enrollment of the chronically mentally ill in prepaid health plans will lead to reduced access to physical and mental health care. On the contrary, there was a small improvement in six of the nine access measures that we tracked over time for prepaid health plan members.
Inpatient Utilization
The unadjusted comparisons of changes over time in the use of inpatient services indicate a significant increase (p < 0.01) in the number of mental health admissions in the prepaid group during the study period, and an almost significant increase (p < 0.08) in the probability of a prepaid group member having a chemical dependency admission (Table   7 ). The adjusted comparisons indicate that enrollment in a prepaid health plan increased the likelihood of a chemical dependency admission by 7.9 percent (p < 0.04) and a mental health admission by 6.3 percent, and decreased the likelihood of a physical health admission by 0.5 percent. The change over time in the mean number of physical health and mental health admissions was not significantly different between prepaid and FFS enrollees. The differences in the conclusions based on the unadjusted and adjusted models highlight the importance of comparing regression-adjusted means.
Outpatient Utilization
We defined physical health care visits as visits to any source for physical health care including hospital emergency rooms, hospital clinics, and community health clinics. Mental health visits were defined as visits to any mental health professional or to a general physician's office for the purpose of mental health care. This measure did not include visits to Table 7 Inpatient Utilization: Prepaid ( This column presents the difference in percent of those enrolled In prepaid health plans compared with FFS for specific outcome measures at the 1-year followup.
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This column presents the regression adjusted results for the change over time in specific outcome measures for those enrolled in prepaid health plans compared with FFS.
3
Sample too small to complete multivariate analysis. SOURCE: Moscovice, I., Lurie, N., Christianson, J. et al., University of Minnesota, 1993. drop-in centers, day treatment programs, or residential treatment facilities. Chemical dependency visits included visits to health professionals in office or clinic settings, detoxification centers or counselors, emergency rooms, and crisis centers. The adjusted comparisons indicate that the probability of a prepaid group member visiting any source increased by 9.5 percent for physical health care and 7.2 percent for chemical dependency treatment; for mental health care it decreased by 3.3 percent ( Table 8 ). The average change in the number of outpatient visits for the prepaid group was 0.68 visits less during the 3-month period for physical health and 0.75 less for mental health; the change was 0.2 visits greater for chemical dependency treatment. Although none of these results were statistically significant, they generally support previous literature that suggests that prepaid health plan membership tends to increase the probability of use of services and decrease the rate of use of services by the mentally ill (Manning and Wells, 1986) . Table 9 presents differences in the use of various types of providers of mental health services on the part of prepaid health plan and FFS members. The results indicate that prepaid enrollees were more likely to use psychologists and less likely to use hospital medical clinics. The use of other mental health providers, including psychiatrists, social workers, community mental health centers, emergency rooms, and crisis centers, remained relatively stable for prepaid health plan and FFS members. No significant differences were present in changes in visits, by provider type. These findings suggest there were not substantial substitutions of less specialized mental health providers for other types of mental health providers in the prepaid health plans serving chronically mentally ill Medicaid beneficiaries. This column presents the regression adjusted results for the change over time in specific outcome measures for those enrolled in prepaid health plans compared with FFS. SOURCE: Moscovice, I., Lurie, N., Christianson, J. et al. University of Minnesota, 1993 .
DISCUSSION
The increased growth of Medicaid expenditures in the past decade has led policymakers to include the Medicaid program in current health care reform discussions. The marriage of Medicaid and managed care is at the core of these discussions. HCFA initiated the Medicaid competition demonstration in the mid-1980s to test alternative delivery and financing approaches to provide health care services to Medicaid enrollees. However, the evaluation evidence relating to Medicaid managed care is mixed and somewhat dependent on the State environment and managed care approach used (Hurley, Freund, and Paul, 1992) .
Medicaid managed care has been primarily used for the AFDC population of low-income women and children. Special needs populations, such as the chronically mentally ill, have generally not participated in managed care demonstration projects involving Medicaid beneficiaries. Advocates for the chronically mentally ill have criticized managed care plans for severely curbing access to mental health and chemical dependency services, and This column presents the regression adjusted results for the change over time in specific outcome measures for those enrolled in prepaid health plans compared with FFS. SOURCE: Moscovice, I., Lurie, N., Christianson, J. et al., University of Minnesota, 1993. for the narrow view these plans have of mental health care (Minneapolis Star and Tribune,1991) . This study evaluated the experience of using prepaid health plans to serve chronically mentally ill Medicaid beneficiaries. Using multiple measures of access and service utilization, we did not find evidence of decreased access and service use of beneficiaries enrolled in prepaid health plans. In contrast, we found slight improvements in the majority of access measures studied, and no significant decreases in the use of inpatient or outpatient services for enrollees in prepaid health plans. The report of null findings raises the issue of whether increased power in the design would have yielded results with substantive significance. A review of Tables 6,7, and 8 suggests that the use of inpatient and outpatient chemical dependency services is one area where increased power may have yielded substantive results.
Before discussing the implications of these results, it is important to recognize the limitations of the research. First, providers in the Twin Cities have considerable experience practicing medicine as part of prepaid organizations in a competitive environment. Observed differences could be fewer (or more) in other communities where providers have less experience with prepaid organizations.
Second, although enrollees did not experience decreased access or health care use relative to the FFS group, this may reflect the relatively short time period that they were in prepaid plans or their previous relationships with IPA physicians. Although the period covered by the study was long enough to detect any immediate adverse consequences associated with disruptions in provider relationships and treatment regimes, it was not sufficient to detect long-term trends. In addition, only 15 percent of prepaid plan enrollees changed their usual health care provider. Many FFS providers were members of at least one of the IPA plans that participated in the demonstration.
Third, there are limitations in using selfreported data to assess the utilization of services. For self-reported data, the issue of recall is important for individuals suffering from chronic mental illness or their proxy respondents. Because of the randomized design, we did not expect differences in reported utilization to reflect underlying population differences. Thus, although the amount of self-reported use may be inaccurate, the magnitude and direction of any reported differences most likely represents an effect due to the experiment. In contrast, the issue of health plan incentives to accurately and completely report utilization via dummy claims data is of concern. In particular, although hospital utilization data appeared to be fairly accurate, the physician visit and emergency room data reported by some plans were suspect. Therefore, claims data were not used in the analyses of utilization reported in this article.
In summary, the results of this study coupled with our previous results (Lurie et al., 1992a) , which found no consistent evidence of worsened health status for prepaid health plan enrollees, support current efforts to expand the use of prepaid health plans to meet the needs of non-institutionalized, chronically mentally ill Medicaid beneficiaries in Minnesota. The generalizabiIity of our findings may depend on the specific types of managed care approaches used by other States for their Medicaid population. Given the current health care reform inter-est in the use of managed care plans for the poor, we suggest continued research on the long-term effects of these approaches on "high risk" populations within Medicaid.
